The concentration of myeloperoxidase, a neutrophil granule constituent, was measured in the perfusion fluid from sigmoid and rectal segments in patients with ulcerative colitis. The concentrations of myeloperoxidase were increased severalfold in the patients with ulcerative colitis compared with healthy controls pointing to an enhanced neutrophil activity. The release of myeloperoxidase correlated to an enhanced local release of the neutrophil activating peptide interleukin-8 (IL-8). Increased values of tumour necrosis factor (TNF-a) were also found during intestinal perfusion of the patients and correlated with those of IL-8. The results obtained are compatible with the hypothesis that local mucosal recruitment/activation of neutrophils in ulcerative colitis is mediated by an enhanced IL-8 synthesis. TNF-a may be one relevant factor as a stimulus to IL-8 synthesis.
Neutrophil accumulation in the inflamed intestinal mucosa is a prominent feature in ulcerative colitis. The granules of neutrophil granulocytes contain a number of enzymes, for example, myeloperoxidase, which are important in the combat against bacteria.' These granule enzymes, some of which are proteolytic, can be released upon stimulation, together with cytotoxic oxygen metabolites.2 Therefore, activated neutrophils may contribute to tissue damage at sites of inflammation. The factor(s) responsible for the mucosal recruitment of neutrophils in ulcerative colitis are not certain. Human neutrophil activating peptide/interleukin-8 (NAP-l/ IL-8) is a single, non-glycosylated peptide chain; its main activities include activation and chemotactic attraction of neutrophils.3 It was originally isolated from endotoxin treated monocytes but can also be produced by a variety of other cells upon stimulation with a number of cytokines including IL-I and tumour necrosis factor (TNF-a).8-'0 This study was performed in an attempt to estimate the mucosal activity of neutrophils in ulcerative colitis and elucidate the possible neutrophil activating role certain cytokines may exert. For this purpose we have measured myeloperoxidase, IL-8, and some cytokines known to induce IL-8 synthesis. The measurements were performed in the perfusion fluid obtained during regional perfusion of inflamed sigmoid and rectal segments.
Patients and methods
We studied 16 Values are given as means and 95% confidence intervals (differences between patients and controls are also expressed as p values where *, ***** are p<O05, 0 01, and 0 001, respectively).
We used a perfusion system where segments of the sigmoid colon and rectum were isolated. Before colorectal perfusion studies, the patients and controls had a bowel preparation as for flexible rectosigmoidoscopy, that is -diet restriction and oral purgative the day before and a nonirritative enema two hours before perfusion. The perfusion instrument was a plastic tube (16 mm in external diameter), which was 60 cm long and contained smaller channels in the tube wall and one large central channel; five latex balloons were attached to the tube (Fig 1) . The investigation started with an endoscopic examination up to the junction of the sigmoid descending colon. Before insertion of the tube, it was threaded onto the endoscope. The tube was then introduced up to the sigmoid colon with the endoscope acting as a guide. When the balloons were inflated with air, two 8 cm long segments were established ( Fig 1) ; one in the rectum (rectal segment) and another in the sigmoid colon (sigmoid segment). After withdrawal of the endoscope, the position of the tube was checked fluoroscopically. To tube, two balloons surrounding the anal canal were inflated (Fig 1) . Using the inflow channels, the rectal and sigmoid segments were continuously perfused at a rate of 3 ml/min with a perfusion solution containing 120 mM NaCl, 5-4 mM KC1, 2 mM Na2HPO4, 10 mM glucose, 35 mM mannitol, and 1 g/l polyethylene glycol (Mw 4000). The pH of the solution was 7-2 and the osmolarity 290 mmol/l. Aprotinin (10000 IU/ml; Bayer, Leverkusen, Germany) was added to the perfusion solution (10 ml aprotinin/l) to inhibit possible proteolytic activity in the effluent.
The perfusate fluid was collected by the outflow channels from the isolated segments. After 50 minutes of continuous perfusion to obtain steady state conditions, samples of the effluent were collected on ice. The total recovery of perfusion fluid was almost equal to that infused. After centrifugation of the samples, the supernatants were immediately frozen at -70°C until they were analysed. As the assays might even be affected by the presence of small amounts of proteases, phenylmethylsulfonyl fluoride to a final concentration of 2 mM (Sigma Chemical, St Louis) was added to all samples before they were thawed on ice and analysed. of the mean myeloperoxidase concentration in the rectal segment (<0-001) and a twofold increase in the sigmoid segment (Table) . The perfusion fluid concentrations of IL-8 were also significantly increased in both segments in colitis and proctitis (Fig 2 and Table) . The myeloperoxidase and IL-8 concentrations in sigmoid/ rectal segments were correlated in patients with colitis (r=0-76, p<0-001; Fig 3) and in proctitis (r=046, p<0 05). Significantly increased values of TNF-ct were found in perfusates from both segments in colitis but only from the rectal segment in proctitis (Table) . The recovered sigmoid-rectal amounts of TNF-az correlated with the recovered amounts of IL-8 in patients with colitis (r=075, p<0-001; Fig 3) and proctitis (r=0-62, p<0-001). To compensate for differences in flow rates during perfusion, the appearance rates of myeloperoxidase and cytokines were calculated. The differences between the perfusion fluid concentrations of the components in the patients and those in the controls were similar to the differences in the appearance rates (Table) . The values of IL-2, GM-CSF, and IL-1 were below the detection limits.
Most of the patients had clinically mild disease. On a four degree scale, the median clinical score was 2 (range 1-3) and the median endoscopic and histologic scores of the affected sigmoid and rectal segments were 2 (range 2-3) and 3 (range 2-3), respectively. We found no significant relation between these scores and the measured substances in perfusion fluid. 
